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ABSTRACT 



This invention provides a method and apparatus for auto- 
matic type discrimination of differently sized disk-shaped 
information storage media, wherein pulses in a signal gen- 
erated during the initial rotation and the associated elapsed 
time are counted and used to detect the size of the disk- 
shaped information storage medium. The method according 
to this invention comprises the steps of detecting signals 
produced &om a driving unit for rotating a disk-shaped 
information storage medium; and identifying the type of the 
disk-shaped information storage medium according to the 
size thereof on the basis of comparison of the detected signal 
with a reference signal. This invention enables to detect the 
size of the disk-shaped information storage medium in a 
shorter period time compared to the conventional art 
because the initial time duration needed to get a desired 
stable rotation speed, which depends on the size of the 
disk-shaped information storage medium, is no longer 
required. 

5 Claims, 6 Drawing Sheets 
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FIG. 5 
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METHOD AND APPARATUS CAPABLE OF 
IDENTIFYING DIFFERENT TYPES OF DISK- 
SHAPED INFORMATION STORAGE MEDIA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to automatic discrimination 
of a disk-shaped information storage medium, and more 
particularly to a method and apparatus capable of identifying 
different types of disk-shaped information storage media, 
each having a diameter different from each other. 

2. Description of the Related Art 

Referring to FIG, 1, a driving/detection apparatus in a 
conventional disk-shaped information storage medium 
reproduction apparatus comprises a pickup 11 for reading 
out information recorded in a disk-shaped information stor- 
age medium 10 by using a laser beam irradiated by an LED; 
a sled motor 12a for moving the pickup 11 in the radial 
direction of the disk-shaped information storage medium 10; 
a spindle motor 12b for rotating the disk-shaped information 
storage medium 10; a driving unit 30 for driving the sled 
motor 12a and the spindle motor 12b; an RF (radio- 
frequency) signal processing unit 20 for amplifying and 
filtering signals picked up by the pickup 11; a servo control 
unit 40 for servo-controlling the driving unit 30 on the basis 
of a focus enor signal, tracking error signal, and the rota- 
tional speed of the disk-shaped information storage medium 
10 and for detecting synchronization codes from the output 
of the RF signal processing unit 20; a digital signal pro- 
cessing unit (DSP) 50 for converting analog signals from the 
RF signal processing unit 20 received through servo control 
unit 40 into digital signals; a memory 70 for storing the time 
it takes for a GFS (Good Frame Sync.) signal from DSP 50 
to be detected since the initial rotation of the disk-shaped 
information storage medium 10, so-called GFS detection 
time; a timer 80 for counting the time elapsed since the 
initial rotation; a MICOM (microcomputer) 60 for control- 
ling the overall operations of the above-described compo- 
nents. 

In the driving/detection apparatus configured as above, 
the conventional method for detecting the size of a disk- 
shaped information storage medium is as follows. Once a 
disk-shaped information storage medium is loaded, the 
driving/detection apparatus is initialized and then the disk- 
shaped information storage medium is rotated by the spindle 
motor 12b, which is driven by the servo control unit 40 and 
the driving imit 30 responsive to the MICOM 60. A voltage 
level applied to the spindle motor 126 is determined such 
that the initial over-rotation of the disk-shaped information 
storage medium does not occur. Specifically, a voltage level 
which is adequate to rotate the lightest disk-shaped infor- 
mation storage medium, or a disk having a diameter of 8 cm 
at a stable speed, is supplied to the sled motor 12b. Under 
control of the MICOM 60, data on the disk-shaped infor- 
mation storage medium 10 is read out while the pickup 11 
travels along the tracks of the disk -shaped information 
storage medium, and at the same time, the timer 80 starts to 
count the present time. 

The analog signal read out by the pickup 11 is filtered by 
the RF signal processing unit 20. And then, with reference 
to a synchronous signal detected by the servo control unit 
40, digital data is obtained from the analog signal by the 
digital signal processing imit ("DSP") 50. 

At that time, the digital, data is obtained in the unit of 
frame, which is made up of 588 bits, as shown in FIG. 2. 
Once the rotational speed of the disk-shaped information 
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storage medium 10 becomes equal to a preset desired speed, 
synchronization codes of 24 bits are read out periodically. 
When eight (8) synchronization codes are consecutively 
readout, the digital signal processing unit 50 sends a GFS 
5 signal to the MICOM 60, which stop the timer's count 
operation of the current time. 

On receiving the GFS signal, the MICOM 60 reads the 
time T elapsed before the reception of the GFS signal from 
the timer 80. In order to determine the size of the disk- 
10 shaped information storage medium, the elapsed time T is 
compared, in a predetermined tolerance range, to three 
reference times (Ta, Tb, Tc) which represent three GFS 
detection times respectively corresponding to three differ- 
ently sized optical discs having diameters of 8 cm, 10 cm, 
15 and 12 cm, as shown in FIG. 3. The three reference GFS 
detection times are stored in the memory 70, 

However, in order to identify the types of disk-shaped 
information storage media according to their sizes, the 
conventional method requires the time duration it takes for 
the rotational speed of a disk-shaped information storage 
medium to reach a constant linear velocity because GFS 
signals are obtainable only during stable rotation. 

Moreover, a driving unit must be controlled carefully 
enough to drive the disk-shaped information storage 
medium stabily, regardless of its diameter. Because it takes 
longer to achieve stable driving of disk-shaped information 
storage mediums having greater diameters, the GFS detec- 
tion times of disk-shaped information storage media having 
diameters larger than 8 cm are much longer than that of 
disk-shaped information storage medium having a diameter 
of 8 cm or less. 

SUMMARY OF THE INVEN^HON 

The present invention is directed to a system and method 
that substantially obviates one or more of the problems 
experienced due to the above and other limitations and 
disadvantages of the related art. 

It is an object of the present invention to provide a method 
and apparatus which enables identification of different types 
of disk-shaped information storage media, each having a 
diameter different from each other, in a shorter period of 
time. 

Other and further objects, features and advantages of the 

45 present invention will be set forth in the description that 
follows, and in part will become apparent from the detailed 
description, or may be learned by practice of the invention. 

To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and 

50 broadly described, the present invention includes an appa- 
ratus for automatically identifying the types of disk-shaped 
information storage media according to their sizes, compris- 
ing means for detecting a signal produced from a driving 
means for rotating a disk-shaped information storage 

55 medium; a timer for counting the time elapsed since the 
signal from the driving means begins to be detected; means 
for comparing either the signal generated from the detecting 
means or the elapsed time produced from the timer with the 
corresponding reference signal or time duration; and means 

60 for identifying the type of the disk-shaped information 
storage medium according to the size thereof on the basis of 
the comparison result. 

In a method for identifying the types of disk-shaped 
information storage media according to the present 

65 invention, once a disk-shaped information storage medium 
is loaded in a disk driver, the disk-shaped information 
storage medium is rotated by a predetermined driving force. 
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Signals are detected that are generated io proportion to the DETAILED DESCRIPTION OF THE 

rotational amount, and at the same time, the time elapsed PREFERRED EMBODIMENT 

since the detection of the signals is counted. By using the ^^^^^^^^ embodiments of the present invention will 

detected signak and the elapsed tune, the size of the ^e described below in detail referring to the accompanying 

disk-shaped information storage medium is detected and 5 drawings. In the drawings, like reference numerals represent 

used to Identify the type thereof. ^^e elements, steps and feanires. 

According to the apparatus and method of the present p,G. 4 shows an apparatus for identifying different types 

invention, once a disk-shaped information storage medium optical discs according to the present invention. The 

IS loaded m a disk dnver, the mformation storage medium is apparatus of FIG. 4 includes many of the same components 

rotated by a predetermined driving force. The signal detec- ^ apparatus of HG. 1. but is unique in that it also 

tion means detects signal that is generated m proportion to includes a Hall sensor 13 for sensing the number of rotations 

the rotational amount, and at the same time, the timer counts ^je spindle motor 12b and a counter 14 for counUng 

the time elapsed since the signals begin to be detected. A puiggg ^ signal produced from the Hall sensor 13. The 

comparison is made, in the determination means, as to number of output pulses of the Hall sensor 13 which arc 

whether the elapsed time corresponds to a reference lime is ^^^^^^^^ ^ predetermined initial time duration is, 

duration or the number of pulses in the detected signal is moreover, stored in the memory 70. For example, if about 

equal to a reference number of pulses. Based on the com- ^qO to 110 pulses are generally counted, in common driving 

parison result, the size of the disk-shaped mfonnation stor- ^nits, for an optical disk having a diameter of 10 cm for 

age medium is detected, and thus the type thereof is iden- initial three seconds, the range of fluctuation in the number 

of pulses (100 to 110) is stored in the memory 70 and is used 

It is to be understood that both the foregoing general as a criterion by which the sizes of optical discs are 

description and the following detailed description are exem- determined. 

plary and explanatory and are intended to provide further A method for identifying the types of optical discs accord- 
explanation of the invention as claimed. Thus, it should be ing to the sizes thereof will be described now in detail with 
understood that the detailed description and specific ^ reference to a configuration of FIG. 4 and a flowchart of 
examples, while indicating preferred embodiments of the pjG. 5. 

invention, are given by way of example only Various Once an optical disk 10 is mounted in a disk driver and the 

changes and modifications that are within the spint and driver is initialized (S 10), the optical disk starts to be rotated 

scope of the invention will become apparent to those skilled applying a maximum driving voltage (SU). As shown in 

m the art from this detaUed descnption. In fact, other piG. 6, as an initial driving voltage level for rotating the 

objects, features and characteristics of the present invention; optical disc, the MICOM 60 supplies a driving voltage to the 

methods, operation, and functions of the related elements of ^1^^ motor Ub, which driving voltage is appropriate for 

the structure; combinations of parts; and economies of driving an optical disk having a diameter of 12 cm. Because 

manufacture wiU surely become apparent from the following ^^e voltage applied to sled motor 126 remains constant 

detailed descnption of the preferred embodiments and initiaUy, the number of rotations of the optical disk per time 

accompanying drawmgs, aU of which form a part of this depends on the size of the optical disk. A smaUer disk will 

specification, wherein like reference numerals designate rotate more in a given time period than a larger disk, 

corresponding parts m vanous figures. Simultaneously, the timer 80 begins to count starting at 

BRIEF DESCRIPTION OF THE DRAWINGS ^ present time (S12). The MICOM 60 reads the output of 

the counter 14, which counts the number of rotations by the 

The accompanying drawings, which are included to pro- sled motor 12^, and hence the number of rotations by the 

vide a further understanding of the invention, illustrate the optical disk, based on the number of pulses in a signal 

preferred embodiment of this invention, and together with generated by the Hall sensor 13 (S13). The time elapsed, 

the description, serve to explain the principles of the present 45 counted by the timer 80, is compared to a time duration Tl, 

invention. which is stored in the memory 70 (S20). 

In the drawings: When it is determined that the elapsed time corresponds 

FIG. 1 is a schematic diagram showing a driving/ ^ the time duration tl, the MICOM 60 stops the count 

detection apparatus in a conventional optical disk player; operation of the timer 80, and checks if the output of the 

FIG. 2 is a schematic representation showing the contents 50 counter 14, or the number of counted pulses, falls into the 

of a frame read from a conventional optical disc; reference range of 100 to 110, which is stored m the memory 

r^,, ^ . . . J- 11 . .u ^i-o 70 (S21). If the number of pulses falls into the reference 

FIG. 3 IS a schematic diagram illustrating three GFS ^ V .♦ 1 j- 1 • j f n j i_ • j- 

...... J- . .u AO- ii ■ A range, the optical disk IS identified as one havmg a diameter 

detection Umes corresponding to three differently sized f.^' ,Au u 1 • 1 .u .? r 

I . . ^ ' of 10 cm. If the number of pulses is larger than the reference 

conventional optical discs; . r.u • 1 •« ^ o u 

_ _ ^ , . - 55 range, the diameter of the disk is classified as 8 cm because 

HG 4 is a schematic diagram showmg an apparatus for j^e fact that a larger number of pulses are detected means 

Identifying the types of optical discs according to a preferred ^^^^ ^ .^^^.^ ^-^^ ^^j.^^^ ^^^^^ ^^^^^ 

embodiment of the presem mvention; ^ ^^^^er of pulses is smaUer than the reference range, 

FIG. 5 is a flowchart showing a method for identifying the the disk is classified as one having a diameter of 12 cm 

types of optical discs according to a preferred embodiment (S22). 

of the present invention; Once the size of the optical disk is detected, an appro- 

FIG. 6 is a plot illustrating a relationship between initial priate voltage level which is associated with the identified 

driving voltage levels and GFS detection times of the three size thereof is determined and supplied to the sled motor 12b 

differently sized discs; and through the servo control unit 40 and the driving unit 30 

HG. 7 is a flowchart showing another method for iden- 65 (S23). As shown in FIG. 6, for the three differently sized 

tifying the types of optical discs according to a preferred discs, three optimum voltage levels are provided. Therefore, 

embodiment of the present invention. the GFS detection time for a disk having a diameter of 12 cm 
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(10 cm, 8 cm) is reduced significantly by T12-T12 
(TIO'-TIO, T8-T8), leading lo quicker reproduction than in 
the conventional method. 

Another method for identifying the types of optical discs 
according to the sizes thereof will be described now in detail 
with reference to a configuration of flG. 4 and a flowchart 
of FIG. 7. 

In this embodiment, the time it takes for an optical disk 
having a diameter of 10 cm to rotate by a predetermined 
number of rotations is stored in the memory 70, together 
with a toleraoce range. Since an optical disk is mounted in 
a disk driver (S30), the steps of rotating the optical disk 
(S31), counting the current time by the timer 80 (S32), and 
counting the number of pulses (S33) are carried out, as in the 
method shown in FIG. 5. After that, the MICOM 60 checks 
whether or not the number of counted pulses is coincident 
with a reference number of pulses (S40). 

Once it is determined that they match, the MICOM 60 
stops the operation of the timer 80, and checks if the time 
elapsed since the initial driving, which has been counted by 
the timer 80, falls within a predetermined reference lime 
interval, which is stored in the memory 70 (S41), If the 
elapsed time falls into the reference time interval, the optical 
disk is identified as one having a diameter of 10 cm. If the 
elapsed time is longer than the reference time interval, the 
diameter of the disk is classified as 12 cm because the fact 
that more time was needed to get the equal number of 
rotations means that a larger sized disk has been rotated. On 
the other band, if the elapsed time is smaller, the disk is 
classified as one having a diameter of 8 cm (S42). The step 
of determining a rotational speed of the identified optical 
disk is carried out, as in the method shown in FIG. 5. 

Information on the size of an optical disk which is 
detected according to the methods shown in FIGS. 5 and 7 
can be also utilized for quick stop operation of the disc's 
rotation. 

The present invention makes it possible to detect the size 
of a disk -shaped information storage medium in a shorter 
period of time compared to the conventional arts. The time 
duration needed to get a desired stable rotational speed, 
which varies with the size of the disk-sbaped information 
storage medium, is no longer required. As a resuh, the time 
required to start to read out information from disk-sbaped 
information storage media is reduced, irrespective of the 
sizes thereof. Furthermore, the present invention is not 
dependant upon data stored on the optical disk, e.g., sync 
codes, for determining disk size. 

The foregoing description and the drawings are regarded 
as including a variety of individually inventive concepts, 
some of which may lie partially or wholly outside the scope 
of some or all of the following claims. The fact that the 
applicant has chosen at the time of filing of the present 
application to restrict the claimed scope of protection in 
accordance with the following claims is not to be taken as a 
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disclaimer of alternative inventive concepts that are included 
in the contents of the application and could be defined by 
claims differing in scope from the following claims, which 
different claims may be adopted subsequently during 
prosecution, for example, for the purposes of a continuation 
or divisional application. 
What is claimed is: 

1. A method of identifying a diameter of a disk-shaped 
information storage medium, comprising: 

powering a motor to start rotation of the disk-sbaped 
information storage medium; 

counting pulses outputted from a Hall sensor, which 
pulses indicate rotation of the disk-shaped information 
storage medium; when a predetermined period of time 
passes after said powering step, comparing the total 
counted pulses to a reference value; and 

identifying the diameter of the disc-shaped information 
storage medium based on the comparison between the 
total counted pulses and the reference value. 

2. A method according to claim 1, further comprising the 
step of: 

adjusting the power supplied to the motor to rotate the 
disk-shaped information storage medium on the basis 
of the identified diameter of the disk-sbaped infonna- 
tion storage medium. 

3. A method according to claim 2, wherein a first power 
level is supplied to the motor when the diameter is identified 
as a first diameter, and wherein a second power level, greater 
than the first power level, is supplied to the motor when the 
diameter is identified as a second diameter, greater than the 
first diameter, and wherein said step of powering the motor 
to start rotation of the disk-shaped information storage 
medium entails supplying the second power level to the 
motor. 

4. An apparatus capable of identifying a diameter of 
disk-shaped information storage mediums, comprising: 

(a) a first counter structured and arranged to count a 
predetermined period of time, which starts upon initial 
rotation of the disk-sbaped information storage 
medium; 

(b) a second counter structured and arranged to count 
pulses outputted from a Hall sensor, which pulses 
indicate rotation of the disk-shaped information storage 
medium over the predetermined period of time; and 

(c) an identifier that identifies the diameter of the disk- 
shaped information storage medium by comparing the 
total counted pulses to a reference value. 

5. An apparatus according to claim 4 further comprising: 
a rotational speed adjusting mechanism structured and 

arranged to adjust the rotational speed of the disk- 
shaped information storage medium on the basis of the 
identified diameter thereof. 
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